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ABSTRACT
Fissure in ano is the most common painful condition of perianal region, 
characterized by longitudinal ulcers affecting the distal part of the anal canal. It’s so 
common that it affects 1 in 10 people and causes very disabling symptoms such as 
severe cutting type perianal pain & bleeding per rectum making the diseased to suffer 
intense mental &physical agony in spite of rest and analgesics. Also the chronic 
fissures behave more differently in that way they are more persistent and relapsing 
than the Acute fissures which are self-healing.
Much has been already discussed in the literature regarding the aetiology of 
Fissures though the Persistent Hypertonia of the anal sphincters is claimed to be the 
well-established cause. And so the available standard treatment options targets at 
relieving the spasm of the internal anal sphincter with surgical or chemical methods. 
Gold standard in the management of the Chronic fissure in ano is the time proven, 
Lateral Internal Sphincterotomy with healing rates above 95%. But the need for the 
alternative is always been there to overcome the surgical stress and risk of 
incontinence. Here we have different chemicals which do the same job of relaxing the 
tone of internal sphincter by their special properties. Of which, Diltazem, a calcium 
channel blocker with its unique profile of better healing rates and least side effects is 
been used in its topical form locally. The present study has compared the healing rates 
of Chronic fissure in ano using 2%Topical Diltiazem with the Surgical 
Sphincterotomy. It also compares and analyses the other secondary objectives namely 
the recovery of Pain, Bleeding per Rectum, risk of Incontinence and the recurrence 
rates in both the methods.
With Results of the study we conclude that Chemical Sphincterotomy using 2%
Topical Diltiazem is an effective alternative for the Gold standard Surgical 
Sphincterotomy and should be offered as a first line of treatment for the patients with 
chronic fissure in ano. Surgical sphincterotomy can be reserved for refractory cases 
alone considering its morbidity.
KEYWORDS
Chronic Fissure In Ano, Chemical Sphincterotomy, 2%Topical Diltiazem,
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)LVVXUHLQDQRLVWKHPRVWFRPPRQSDLQIXOFRQGLWLRQRISHULDQDO
UHJLRQFKDUDFWHUL]HGE\ORQJLWXGLQDOXOFHUVDIIHFWLQJWKHGLVWDOSDUWRI
WKHDQDOFDQDO,W¶VVRFRPPRQWKDWLWDIIHFWVLQSHRSOHDQGFDXVHV
YHU\GLVDEOLQJ V\PSWRPV VXFKDV VHYHUHFXWWLQJ W\SHSHULDQDOSDLQ	
EOHHGLQJ SHU UHFWXPPDNLQJ WKH GLVHDVHG WR VXIIHU LQWHQVHPHQWDO 	
SK\VLFDODJRQ\LQVSLWHRIUHVWDQGDQDOJHVLFV$OVRWKHFKURQLFILVVXUHV
EHKDYH PRUH GLIIHUHQWO\ LQ WKDW ZD\ WKH\ DUH PRUH SHUVLVWHQW DQG
UHODSVLQJWKDQWKHDFXWHILVVXUHVZKLFKDUHVHOIKHDOLQJ
0XFKKDVEHHQDOUHDG\GLVFXVVHG LQ WKH OLWHUDWXUHUHJDUGLQJ WKH
DHWLRORJ\ RI )LVVXUHV WKRXJK WKH 3HUVLVWHQW +\SHUWRQLD RI WKH DQDO
VSKLQFWHUV LV FODLPHG WR EH WKH ZHOOHVWDEOLVKHG FDXVH $QG VR WKH
DYDLODEOH VWDQGDUG WUHDWPHQW RSWLRQV WDUJHWV DW UHOLHYLQJ WKH VSDVPRI
WKH LQWHUQDO DQDO VSKLQFWHU ZLWK VXUJLFDO RU FKHPLFDO PHWKRGV *ROG
VWDQGDUG LQ WKHPDQDJHPHQW RI WKH FKURQLF ILVVXUH LQ DQR LV WKH WLPH
SURYHQ/DWHUDO,QWHUQDO6SKLQFWHURWRP\ZLWKKHDOLQJUDWHVDERYH
%XW WKHQHHGIRU WKHDOWHUQDWLYH LVDOZD\VEHHQ WKHUH WRRYHUFRPH WKH
VXUJLFDOVWUHVVDQGULVNRI LQFRQWLQHQFH7KHUHDUHGLIIHUHQWFKHPLFDOV
ZKLFK GR WKH VDPH MRE RI UHOD[LQJ WKH WRQH RI LQWHUQDO VSKLQFWHU E\
WKHLUVSHFLDO
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SURSHUWLHV 2I ZKLFK 'LOWLD]HP D FDOFLXP FKDQQHO EORFNHU ZLWK LWV
XQLTXHSURILOHRIEHWWHUKHDOLQJUDWHVDQGOHDVWVLGHHIIHFWVLVEHHQXVHG
LQLWVWRSLFDOIRUPORFDOO\7KRXJKPDQ\WULDOVKDYHDOUHDG\EHHQGRQH
ZLWK7RSLFDO'LOWLD]HPLQPDQDJHPHQWRIFKURQLFILVVXUHLQDQR
OHVV HPSKDVLV KDV EHHQ SDLG WR LWV PHWKRGRORJ\ GRVDJH DQG
FRPSOLDQFHRIXVDJHZKLFKPD\EHWKHUHDVRQIRULWVKLJKHUUHFXUUHQFH
UDWHVDQGOHVVHUFXUHUDWHV
7KHSUHVHQWVWXG\KDVEHHQGHVLJQHGNHHQO\WDNLQJDOOWKHVHLQWR
FRQVLGHUDWLRQDQGLWFRPSDUHVWKHKHDOLQJUDWHVRIFKURQLFDQDOILVVXUHV
XVLQJ 'LOWLD]HP&KHPLFDO VSKLQFWHURWRP\ ZLWK WKDW RI WKH JROG
VWDQGDUG 6XUJLFDO /DWHUDO ,QWHUQDO VSKLQFWHURWRP\ 6XUJLFDO
VSKLQFWHURWRP\ DV WKH SULPDU\ REMHFWLYH ,W DOVR FRPSDUHV DQG
DQDO\VHV WKHRWKHU VHFRQGDU\REMHFWLYHVQDPHO\ WKH UHFRYHU\RI3DLQ
%OHHGLQJSHU5HFWXPULVNRI,QFRQWLQHQFHDQGWKHUHFXUUHQFHUDWHVLQ
ERWKWKHPHWKRGV
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

ŚĞŵŝĐĂů ^ƵƌŐŝĐĂů
/ŶƚĞƌŶĂů>ĂƚĞƌĂů
ϮйdŽƉŝĐĂůŝůƚŝĂǌĞŵ ^ƉŚŝŶĐƚĞƌŽƚŽŵǇ
)LJ$3URVSHFWLYH,QWHUYHQWLRQDO6WXG\EHWZHHQ&KHPLFDO
6SKLQFWHURWRP\XVLQJ7RSLFDO'LOWLD]HP$QG6XUJLFDO,QWHUQDO
6SKLQFWHURWRP\LQWKHPDQDJHPHQWRI&KURQLF)LVVXUHLQ$QR
7KLVFOLQLFDO WULDOKDVEHHQFRQGXFWHG LQ(6,&0HGLFDO&ROOHJH
	3*,065..1DJDU&KHQQDLZLWKWKHSDWLHQWVVXIIHULQJIURP
FKURQLF ILVVXUH LQ DQR DWWHQGLQJ WKH 6XUJLFDO 2XWSDWLHQW 'HSDUWPHQW
(WKLFDO FRPPLWWHH DSSURYDO ZDV REWDLQHG SULRUO\ DV SHU SURWRFRO
3UHVHQW 6WXG\ LQFOXGHV  SDWLHQWV RI FKURQLF ILVVXUH LQ DQR WUHDWHG
RYHUDSHULRGRIPRQWKV1RYWR0D\5HVXOWVKDVEHHQ
DQDO\VHGLQERWKGHVFULSWLYHDQGVWDWLVWLFDOSRLQWRIYLHZVDQGEURXJKW
RXWLQDVLPSOHXQGHUVWDQGDEOHIRUPDWIRUWKHUHDGHUV
'LVFXVVLRQRIWKLVVWXG\KDVEHHQGRQHZLWKWKHUHYLHZRI
OLWHUDWXUHDQGDSSURSULDWHUHIHUHQFHV
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7KHSULPDU\DLPRI WKH VWXG\ LV WRFRPSDUH WKHHIILFDF\RI WKH
7RSLFDO'LOWLD]HPZLWKWKH6XUJLFDO/DWHUDO,QWHUQDOVSKLQFWHURWRP\
LQFXULQJWKHFKURQLFILVVXUHLQDQRZKLFKFRUUHODWHVGLUHFWO\ZLWKWKH
)LVVXUHKHDOLQJUDWHV
7KHVHFRQGDU\REMHFWLYHVZLOOEH WRFRPSDUH WKH UHOLHIRIRWKHU
V\PSWRPVDQGPRUELGDVSHFWVRIWKHWUHDWPHQWDVPHQWLRQHGEHORZ
 5HFRYHU\RI3DLQ
 5HFRYHU\RI%OHHGLQJSHUUHFWXP
 5HFRYHU\WLPH
 5LVNRI$QDO,QFRQWLQHQFH
 0RUELGDVSHFWVRI7UHDWPHQW
 5HFXUUHQFHUDWH
 :RUNUHVXPHWLPH
 &RQYHUVLRQUDWH
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7KH VWXG\ ZDV FRQGXFWHG DV D FOLQLFDO WULDO DW (6,& PHGLFDO
FROOHJH 	 3*,065 &KHQQDL  GXULQJ WKH SHULRG EHWZHHQ
1RYHPEHUWR0D\
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3RSXODWLRQ
7KH3DWLHQWVGLDJQRVHGWRKDYHFKURQLFDQDOILVVXUHDWWHQGLQJWKH
6XUJHU\2XW 3DWLHQW 'HSDUWPHQW 23' RI (6,&0HGLFDO &ROOHJH	
+RVSLWDO
'LDJQRVLV ZDV EDVHG RQ KLVWRU\ FOLQLFDO H[DPLQDWLRQ DQG
$QRVFRS\LIWROHUDWHGE\WKHSDWLHQWV
+LVWRU\ZLVHDOOSDWLHQWVKDGVHYHUHFXWWLQJ W\SHRISDLQGXULQJ
GHIHFDWLRQ	%OHHGLQJSHUDQXPODVWLQJIRUPRUHWKDQVL[ZHHNV
&OLQLFDOH[DPLQDWLRQLQYROYHGJHQWOHVHSDUDWLRQRIWKHEXWWRFNV
DQGH[DPLQDWLRQRIWKHDQXVWRORRNIRUDOLQHDUXOFHULQDQRGHUPDWWKH
ORZHUKDOIRIWKHDQDOFDQDOZLWKRUZLWKRXWWKHVHQWLQHOSLOH
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

,QFOXVLRQFULWHULD
&RQVHQWLQJ SDWLHQWV EHWZHHQ  WR  \HDUV RI DJH ZLWK
V\PSWRPDWLF FKURQLF ILVVXUH LQ DQR DPRQJ WKH SRSXODWLRQ ZHUH
LQFOXGHG LQ WKH VWXG\ ([WUHPHV RI DJH ZHUH QRW LQFOXGHG GXH WR
SRVVLELOLW\RIDJHUHODWHGELDV
([FOXVLRQ&ULWHULD
3DWLHQWVZLWKWKHIROORZLQJDVVRFLDWHGFRQGLWLRQVZHUHH[FOXGHG
IURPWKHVWXG\
D 3UHJQDQWODFWDWLQJZRPHQ
E ,QIODPPDWRU\ERZHOGLVHDVH WXEHUFXORVLVPDOLJQDQF\DQG
VH[XDOO\WUDQVPLWWHGGLVHDVHV
F 3ULRUDQDOVXUJHU\
G 3UHYLRXVO\5HIUDFWRU\WR7RSLFDO'LOWLD]HP
H $VVRFLDWHGKDHPRUUKRLGVILVWXOD
I 3DWLHQWVZLWKVLJQLILFDQWFDUGLRYDVFXODUGLVHDVHV	
J 3DWLHQWVRSWLQJIRU6SHFLILF7UHDWPHQW&KHPLFDOVXUJHU\
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:LWK WKH DERYHPHQWLRQHG VHOHFWLRQ DQG H[FOXVLRQ FULWHULD WKH
DSSURSULDWH6DPSOHZDVGUDZQIURPWKHSRSXODWLRQ
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,Q WKLV 3URVSHFWLYH ,QWHUYHQWLRQDO WULDO 3DUDOOHO 6WXG\ 'HVLJQ
LQYROYLQJWZRJURXSV6DPSOHVL]HZDVFDOFXODWHGWREHZLWKLQ
HDFKJURXS
)RUPXOD
1 =ð^3[33[3`33ð
=,QYROYHVWKH3RZHUDQGVLJQLILFDQFHRIDOSKD	EHWD
HUURUV3RZHUZDVNHSWDVDQGSYDOXHVLJQLILFDQWDW

3$VVXPHGVXFFHVVUDWHLQ*URXS$
3$VVXPHGVXFFHVVUDWHLQ*URXS%
,WLVREVHUYHGIURPSUHYLRXVVWXGLHVWKDWWKHHIILFDF\RI&KHPLFDO
6SKLQFWHURWRP\XVLQJWURSLFDO'LOWLD]HPLVDERXWDQGWKDWRI
6XUJLFDO ,QWHUQDO 6SKLQFWHURWRP\ LV DERXW  7R HVWLPDWH WKH
GLIIHUHQFH ZLWK  FRQILGHQFH OHYHO 	  SRZHU WKH PLQLPXP
VDPSOH UHTXLUHG LV DERXW  SHU DUP WRWDO RI  SDWLHQWV IRU WZR
DUPV
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%DVHGRQWKLVWKHVDPSOHVL]HZDVFDOFXODWHGDVLQHDFKJURXSZLWK
WRWDORISDWLHQWV%XW WKHDFWXDO VDPSOHVWXGLHGZDVZKLFK LV
PRUHWKDQWKHQHHGHGYROXPH
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7RWDOSDWLHQWVZLWK&KURQLF$QDO)LVVXUHDWWHQGLQJ6XUJLFDO
2XW3DWLHQW'HSDUWPHQWZHUHHQUROOHGLQWKHVWXG\2GGQRRISDWLHQWV
VWDUWLQJ«ZHUHDVVLJQHGWRJURXS$ZKRUHFHLYHGWUHDWPHQW
ZLWK7RSLFDO'LOWLD]HPDVRXWSDWLHQWVDQGWKHUHPDLQLQJHYHQQRRI
SDWLHQWVVWDUWLQJIURP«ZHUHDVVLJQHGWRJURXS%VXUJLFDO
VSKLQFWHURWRP\JURXS7KH%JURXSSDWLHQWVZHUHKRVSLWDOL]HGIRUWKH
VXUJHU\
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 7KH $ JURXS ZDV WUHDWHG ZLWK D  'LOWLD]HP RLQWPHQW
FKHPLFDOVSKLQFWHURWRP\7KHVXEMHFWVZHUHVSHFLDOO\WDXJKWWR
DSSO\WKHRLQWPHQWDERXWDVL]HRIFPWRWKHDQRGHUPWKULFH
GDLO\ IRU  FRQVHFXWLYH ZHHNV ZLWK SURSHU K\JLHQH DQG
WHFKQLTXH 8VLQJ FOHDQ ZDVKHG KDQGV EHIRUH DQG DIWHU
DSSOLFDWLRQQDLOVSURSHUWULPPHGWRDYRLGWUDXPD
 ,QSUHVHQW6WXG\WKH7RSLFDO'LOWLD]HPRLQWPHQWZDVXVHG
(DFKWXEHZHLJKHGJDQGWKHGRVDJHSUHVFULEHGZDVFPIRU
WKUHH WLPHV D GD\ PHDVXUHG LQ D VPDOO VFDOH JLYHQ ZLWK WKH
RLQWPHQW,WZDVIRXQGWKDWHDFKJWXEHRQPLONLQJFDPHXSWR
FP OHQJWK 7KH GDLO\PD[LPXP UHTXLUHPHQW SHU GD\ZDV
[ FPDQG WKDW IRUZHHNV GD\VZDV[ 
FP6RRQDQDYHUDJHWXEHVZHUHUHTXLUHGIRUHDFKSDWLHQW
WR FRPSOHWH WKH FRXUVH RI WKH WUHDWPHQW7KH FRVW RI HDFK WXEH
ZDVDURXQGUXSHHVVRWKHWRWDOFRVWRIWKHWUHDWPHQWZDV
UXSHHVRQO\
@
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 7KH FDVHV IURP WKH % JURXS XQGHUZHQW RSHQ ODWHUDO LQWHUQDO
VSKLQFWHURWRP\XQGHUVSLQDOJHQHUDODQDHVWKHVLDDVLQSDWLHQW LQ
WKHKRVSLWDO,QRSHQPHWKRGLQFLVLRQZDVPDGHGLUHFWO\DFURVV
WKH LQWHUVSKLQFWHULF JURRYH DQG WKH VSKLQFWHU PXVFOHV DUH
VHSDUDWHG IURP WKH DQDOPXFRVD DQG WKHQGLYLGHG7KH FRVW RI
WKHSURFHGXUH FRXOGQRWEHPHDVXUHGEHFDXVH LQRXU VHWXS WKH
PHGLFDOWUHDWPHQWZDVIUHHRIFRVWIRUWKHLQVXUHGSDWLHQWV
)LJ6XUJLFDOVSKLQFWHURWRP\
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HIIE7+(6,6KWP 

 'XULQJWKHFRXUVHRI WKH WUHDWPHQWERWK WKHJURXSVZHUHDVNHG
WRHDWDKLJKILEUHGLHWXVHZDUP6HLW]EDWKVPLOGDQDOJHVLFV	
OD[DWLYHV
 7KHSDWLHQWVZHUHUHYLHZHGLQWKH2XWSDWLHQWV'HSDUWPHQWDWWKH
QG WK WK WK WK ZHHNHQGV GXULQJ WKH FRXUVH RI WKH
WUHDWPHQW
 $WHDFKYLVLWGHWDLOVRQ WKH ILVVXUHKHDOLQJSDLQ UHOLHIDQGDQ\
VLGHHIIHFWVDQGUHFXUUHQFHZDVGRFXPHQWHG
 $OVR VSHFLILF TXHVWLRQV ZHUH DVNHG UHJDUGLQJ WKH OHDNDJH RI
IODWXV DQG IDHFHV ,QFRQWLQHQFH ZDV FDOFXODWHG EDVHG RQ
:H[QHU¶VVFRUH>7DEOH@
7DEOH:H[QHULQFRQWLQHQFHVFRUH
3HUIHFWFRQWLQHQFH *RRGFRQWLQHQFH
0RGHUDWHLQFRQWLQHQFH VHYHUHLQFRQWLQHQFH
	
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

 7KH KHDOLQJ RI WKH ILVVXUH ZDV DVVHVVHG YLVXDOO\ +HDOLQJ ZDV
GHILQHG DV WKH FRPSOHWH GLVDSSHDUDQFH RI WKH ILVVXUH RQ
H[DPLQDWLRQ
 7KHLQWHQVLW\RI3DLQZDVDVVHVVHGE\9LVXDO$QDORJXH6FRUH
 (YHU\SDWLHQWZDVVXSSOLHGZLWKDSDLQVFRUHFKDUW>ILJ@7KH\
ZHUH LQVWUXFWHG WRPDUN WKH OHYHO RI WKH SDLQ LQ LW GDLO\7KHVH
FKDUWVZHUH JUDGHG IURP  WR  DQGPDUNHG DW RQH HQG QR
SDLQ DQG DW WKH RWKHU HQG  ZRUVW SDLQ PLOG SDLQ 
PRGHUDWHSDLQVHYHUHSDLQ2XUWDUJHWZDVWRDFKLHYHD
SDLQVFRUHOHVVWKDQSUHIHUDEO\QHDU
)LJ9LVXDODQDORJXH3DLQVFRULQJFKDUW
 %OHHGLQJSHUUHFWXPZDVDOVRJUDGHGLQWRWKH)ROORZLQJ
1LOEOHHGLQJ
2FFDVLRQDOEORRGVSRWWLQJLQVWRROVZHHN>0LQLPDO@
%ORRGVWDLQHGVWRROV>0LOG@
)UDQNEORRGLQVWRROV>0RGHUDWH@
%ORRGFORWVSDVVLQJSHUUHFWXP>6HYHUH@
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

 :RUN UHVXPH WLPH ZDV GHILQHG DV WKH WLPH UHTXLUHG E\ WKH
SDWLHQWV IRU V\PSWRPDWLF SDLQ UHOLHI DQG WR UHVXPH ZLWK 'DLO\
URXWLQHZRUN,WZDVFDOFXODWHGLQZHHNV
 5HFRYHU\ WLPH ZDV GHILQHG DV WKH WLPH WDNHQ IRU FRPSOHWH
KHDOLQJRIWKHILVVXUH,WZDVFDOFXODWHGLQZHHNV
 7KHGLVHDVHZDVFRQVLGHUHGDVUHFXUUHQWLIWKHILVVXUHUHDSSHDUHG
DWWKHVDPHVLWHDIWHUPRQWKVRIVXUJHU\RUZHHNVWKHUDS\RI
'LOWLD]HP
 'URSRXWVZHUH WKRVH SDWLHQWVZKR DUH TXLWWLQJ WKH WULDO EHIRUH
FRPSOHWLRQ RI ZHHNVWKRVHZKR DUH VZLWFKLQJ RYHU WR RWKHU
DOWHUQDWLYHPHWKRGVEHIRUHZHHNV
 3DWLHQWV RI 6WXG\ *URXS $ ZKR KDYH FRPSOHWHG  ZHHNV RI
IROORZ XS DQG IRXQG UHIUDFWRU\ WR WUHDWPHQW ZHUH DOORZHG WR
VZLWFK RYHU WR 6XUJLFDO PHWKRG DQG REVHUYHG 7KH\ ZHUH
FRQVLGHUHG DV )DLOXUH FDVHV RI *URXS $ 6LPLODUO\ JURXS %
SDWLHQWVUHIUDFWRU\WRVXUJLFDOWUHDWPHQWZHUHDOORZHGWRFRQYHUW
WR&KHPLFDOVSKLQFWHURWRP\DVSHUWKHSDWLHQWVFRQVHQW%XWWKH
GDWDZDVQRW DQDO\VHGZLWKLQ WKH*URXSV$RU%RI WKLV VWXG\
EXWZDVLQFOXGHGLQWKH&RQYHUVLRQUDWH
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 
6FUHHQLQJ3URFHGXUHV9LVLWV7KHVXEMHFWVXQGHUZHQWFOLQLFDO
H[DPLQDWLRQZKLFKLQFOXGHGYLVXDO	GLJLWDO5HFWDO([DPLQDWLRQD
SURFWRVFRSLFH[DPLQDWLRQ	ILOOXSTXHVWLRQQDLUH
6XUJLFDO
&KHPLFDO
)LJ$VVHVVPHQWRI&KHPLFDO	6XUJLFDO0HWKRGV
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

$1$/<6,6
$VVHVVPHQWVRIIROORZLQJ3DUDPHWHUVZHUHPDGH
35,0$5<)LVVXUH+HDOLQJ5DWH
6(&21'$5<
D 5HFRYHU\RI3DLQ
E 5HFRYHU\RI%OHHGLQJSHUUHFWXP
F 5HFRYHU\WLPH
G 5LVNRI$QDO,QFRQWLQHQFH
H 0RUELGDVSHFWVRIWKHWUHDWPHQW
I 5HFXUUHQFHUDWH
J :RUNUHVXPHWLPH
K &RQYHUVLRQUDWH
&ĞĐĂů
/ŶĐŽŶƚŝŶĞŶĐĞ
)LJ$GYHUVHHIIHFWVRIWKHWUHDWPHQW
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

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&216(17
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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2''*5283$(9(1*5283%
,17(59(17,21
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

,17(59(17,21
*5283$ *5283%
',/7,$=(0&5($0 685*,&$/
63+,1&7(52720<
)2//2:83$1'5(&25',1*2))2//2:,1*3$5$0(7(56
3ULPDU\)LVVXUH+HDOLQJ5DWH
6HFRQGDU\5HFRYHU\RI3DLQ
5HFRYHU\RI%OHHGLQJSHUUHFWXP
5HFRYHU\WLPH
5LVNRI$QDO,QFRQWLQHQFH
0RUELGDVSHFWVRIWUHDWPHQW
5HFXUUHQFHUDWH
:RUNUHVXPHWLPH
&RQYHUVLRQUDWH
$1$/<6,6$1'
,17(535(7$7,212)5(68/76
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

5(9,(:2)/,7(5$785(
$QDO)LVVXUHLVDSDLQIXOWHDURUFUDFNLQWKHVNLQRUWKHOLQLQJRI
WKHORZHUWKLUGRI$QDO&DQDO,WLVDORQJLWXGLQDOXOFHUH[WHQGLQJIURP
WKH VXUIDFH HSLWKHOLXPXVXDOO\ H[SRVLQJ WKH FRUH VSKLQFWHUPXVFOH ,W
FDQ RFFXU LQ DQ\ DJH	 JHQGHU ZLWK DQ LQFLGHQFH RI  LQ  SHRSOH
EHLQJ DIIHFWHG DW VRPH WLPH RI WKHLU OLIH &ODVVLFDOO\ SUHVHQWV ZLWK
VHYHUH FXWWLQJ SDLQ GXULQJ ERZHOPRYHPHQWVZLWK EULJKW UHG VWUHDN\
EOHHG0RVW RI WKH WLPH LW LV D VHOIOLPLWLQJ FRQGLWLRQZKHUH KHDOLQJ
RFFXUV LQ IHZGD\V%XWZLWK WKH LQWHQVLW\DQGGXUDWLRQZLWKZKLFK LW
SUHVHQWVLWFDQEHFODVVLILHGDV$FXWHDQG&KURQLFDQDOILVVXUHV
'RZQVLGHRI8SULJKWSRVWXUH
%\ HYROXWLRQ +XPDQ UDFH KDYH WUDQVIRUPHG LQWR D ELSHGDO
XSULJKW RUJDQLVP ,W KDV EHHQ QHDUO\ PLOOLRQ \HDUV DOUHDG\ VLQFH
WKLV WUDQVIRUPDWLRQEXW+XPDQ UDFHFRXOGQ¶W FRPSOHWHO\ DGDSW WR WKLV
DQG IDFLQJYDULRXVGLVRUGHUVVXFKDVNQHH	EDFNDUWKULWLV VWUDLQ IXOO
GHIHFDWLRQOHDGLQJWR+DHPRUUKRLGVDQG)LVVXUHVLQ$QXV
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

)LJ(YROXWLRQRI0DQLQWR8SULJKWSRVWXUH
$QDOFDQDO*URVV$QDWRP\
$QDO FDQDO LV WKH PRVW WHUPLQDO SDUW RI WKH ODUJH LQWHVWLQH
H[WHQGLQJ IURP WKH $QDO YHUJH $QDO RULILFH EHORZ WR WKH 5HFWXP
DERYH ,W LV DERXW FP LQ OHQJWK DQG FRXOG EH GLYLGHG LQWR  GLVWLQFW
UHJLRQV 'HVFULEHG IURP EHORZ DV LW LV XVXDOO\ H[DPLQHG LQ WKDW
PDQQHUWKH\DUHWKH$QRGHUP$QDOSHFWHQ	$QDOPXFRVD
)LJ$QDO&DQDO$QDWRP\
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 
$QDOFDQDOH[WHQGVIURP$QDOYHUJHWUDQVLWLRQDUHDEHWZHHQ
SHULDQDOVNLQDQGDQDOFDQDOWRWKH$QRUHFWDOULQJIRUPHGE\WKH
3XERUHFWDOLVVOLQJFDXVLQJDQWHULRVXSHULRUSXOO1RZWKLVSDVVDJHLV
GLYLGHGLQWRXSSHU DQGORZHU E\WKH3HFWLQDWHRU'HQWDWHOLQH
PDUNHGE\WKHVFDOORSLQJRIWKH$QDOYDOYHVFLUFXPIHUHQWLDOO\,W
UHSUHVHQWVWKHHPEU\RQLFWUDQVLWLRQ]RQHEHWZHHQWKH3URFWRGHXP
EHORZDQGWKH3RVWDOODQWRLF*XWDERYH7KHXSSHUSDUWLVOLQHGE\
VLPSOHFROXPQDUHSLWKHOLXPLVWKH$QDO0XFRVDUHJLRQ=RQD
&ROXPQDULVDQGLWLVLQVHQVLWLYHWRSDLQVXSSOLHGE\DXWRQRPLFSOH[XV
,WFRQWDLQVWKHORQJLWXGLQDOIROGVRI$QDOFROXPQVZLWKSURPLQHQWRQHV
DW/HIWODWHUDO5LJKWDQWHULRUDQG3RVWHULRUFRUUHVSRQGLQJWR
	¶R¶FORFNSRVLWLRQVIRUPLQJWKH$QDOFXVKLRQVFRPPRQVLWHVRI
LQWHUQDOKDHPRUUKRLGV7KHVHFROXPQVHQGLQ$QDOYDOYHVDERYH
ZKLFKWKH$QDOJODQGVRSHQLQWR$QDOFU\SWVRU6LQXVHVIRFLRI
LQIHFWLRQLQ3HULDQDO$EVFHVV1RZMXVWEHORZWKH3HFWLQDWHOLQHIRU
DERXWFPLVWKH$QDO3HFWHQRU$FWXDO7UDQVLWLRQ]RQH=RQD
+HPRUUKDJLFDOLQHGE\VLPSOHQRQNHUDWLQL]HGVTXDPRXVHSLWKHOLXP
/RZHUERUGHURIWKLVLVPDUNHGE\WKH:KLWHOLQHRI+LOWRQDEURDG
ZDWHUVKHGOLQH%HORZWKLVLVWKH$QDOFDQDOOLQHGE\.HUDWLQL]HG
6TXDPRXVHSLWKHOLXPODFNLQJ6NLQDSSHQGDJHVFDOOHGDV$QRGHUP
=RQDFXWDQHD7KLVUHJLRQLVULJKWO\FDOOHG$QRGHUPDVLWDSSHDUVOLNH
VNLQLWLVNHUDWLQL]HG	LWLVSDLQVHQVLWLYHDQGVXSSOLHGE\LQIHULRU
UHFWDOQHUYHEUDQFKRI,QWHUQDO
3XGHQGDO1HUYH$QDOILVVXUHVLQYROYHWKLVSDUWRI$QDOFDQDO
UG UG
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

$QDWRPLFDO $QDOFDQDOXSSHU $QDOFDQDOORZHU
GLVWULEXWLRQ UG 
(PEU\RORJLFDO2ULJLQ (QGRGHUP (FWRGHUP
%ORRGVXSSO\ 6XSHULRU5HFWDODUWHU\ ,QIHULRU5HFWDODUWHU\
3RUWDO 6\VWHPLF
/\PSKDWLFV 6DFUDO	,QWHUQDO,OLDF 6XSHUILFLDO ,QJXLQDO
QRGHV QRGHV
1HUYHVXSSO\ $XWRQRPLF3OH[XV ,QIHULRUUHFWDOEUDQFK
3DLQ,QVHQVLWLYH RI,QWHUQDO 3XGHQGDO
1HUYH3DLQ6HQVLWLYH
(SLWKHOLXP &ROXPQDU 6WUDWLILHG6TXDPRXV
+DHPRUUKRLGV ,QWHUQDO ([WHUQDO
7DEOH$QDO&DQDODQDWRP\
(PEU\RORJ\> @
+LQG JXW RSHQV LQWR WKH SRVWHULRU SDUW RI &ORDFD IRUPLQJ WKH
XSSHU SDUW RI $QDO FDQDO DQG WKH (FWRGHUP RI 3URFWRGHXP $QDO
0HPEUDQH LQYDJLQDWHV IRUPLQJ$QDOSLWJLYLQJ ULVH WR ORZHUSDUWRI
$QDO &DQDO 6XEVHTXHQW GHJHQHUDWLRQ RI WKH $QDO PHPEUDQH
HVWDEOLVKHVWKHFRQWLQXLW\RIWKHSDVVDJH
UG

 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

)LJ'HYHORSPHQWRI$QDO&DQDO
6SKLQFWHUVRI$QDO&DQDO
7KHUHDUH WZRVSKLQFWHUFRPSOH[HV LQ WKH$QDOFDQDO7KH\DUH
WKH ,QWHUQDO DQG WKH ([WHUQDO VSKLQFWHUV ,QWHUQDO VSKLQFWHU LV DQ
LQYROXQWDU\VPRRWKPXVFOHVSKLQFWHUGHULYHGIURPWKHFLUFXODU0XVFOHV
RI WKH 5HFWXP ([WHUQDO VSKLQFWHU LV D YROXQWDU\ VNHOHWDO PXVFOH
FRPSOH[
,QWHUQDO$QDO6SKLQFWHU,$6
,W LV DERXW PP WKLFN IRUPHG E\ WKH DJJUHJDWLRQ RI WKH
LQYROXQWDU\RXWHUFLUFXODUPXVFOHILEUHVRI5HFWXP,WH[WHQGVDERXW
WR  FP LQ OHQJWK ,W LV LQ D VWDWH RI FRQWLQXRXV FRQWUDFWLRQ DQG
FRQWULEXWHV WR  RI UHVWLQJ SUHVVXUH RI $QDO FDQDO ,W LV YHU\
LPSRUWDQWIRU$QDOFRQWLQHQFHHVSHFLDOO\IRUOLTXLGDQGJDV1RUPDOO\
,$6 LV UHOD[HG E\ 5HFWR DQDO LQKLELWRU\ UHIOH[ 5$,5 E\ WKH IDHFDO
GLVWHQVLRQRIUHFWXPDOORZLQJWKHGHIHFDWLRQ
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

)LJ6SKLQFWHUVRI$QDO&DQDO
([WHUQDO6SKLQFWHU
7KHFODVVLFDOGHVFULSWLRQRIWKH([WHUQDOVSKLQFWHUJLYHVLWSDUWV
LH 6XEFXWDQHRXV 6XSHUILFLDO DQG WKH 'HHS SDUWV %XW WKH QHZHU
GHVFULSWLRQ RI([WHUQDO$QDO VSKLQFWHU LV WKDW LW KDV JRW RQO\  SDUWV
WKH\DUH WKH6XSHUILFLDODQG WKH'HHSSDUWV ,Q WKLV0RGHO'HHSSDUW
FRPSULVHVRIIXVLRQRI3XERUHFWDOLVDQGWKH'HHSSDUWRIWKH&ODVVLFDO
PRGHO DQG WKH 6XSHUILFLDO 3DUW LV FRPSULVHG RI WKH 6XSHUILFLDO DQG
6XEFXWDQHRXV 3DUWV RI WKH &ODVVLFDO 0RGHO 7KH 1HZHU 0RGHO KDV
PRUHFOLQLFDOUHOHYDQFHWKDQWKHFODVVLFDORQHDQGWDOOLHVZLWKWKH05,
LPDJLQJDSSHDUDQFH
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

)LJ([WHUQDO6SKLQFWHUFRPSRQHQWV
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

),6685(,1$12>@
$WHDULQWKH$QDOFDQDOEHWZHHQWKHGHQWDWH3HFWLQDWHOLQHDQG
WKH$QDOYHUJHLVGHVFULEHGDV$QDO)LVVXUH,WZDVILUVWUHFRJQL]HGDVD
GLVHDVH E\ 7KH FODLPHG LQFLGHQFH LV  LQ  DIIHFWLQJ ERWK
VH[HV HTXDOO\ DQG HYHQ WKH FKLOGUHQ 0RVW FRPPRQO\ DIIHFWLQJ WKH
ZRUNLQJSRSXODWLRQLHWR\UVRIDJH
&ODVVLILFDWLRQ
 $&87($1$/),6685(
 &+521,&$1$/),6685(
$&87($1$/),6685(
$FXWH $QDO )LVVXUH LV GHILQHG DV D QHZ RQVHW ILVVXUH LQ DQR
ZKLFKLVH[WUHPHO\SDLQIXODQGXVXDOO\UHVROYHVVSRQWDQHRXVO\ZLWKLQD
SHULRGRIZHHNV
&+521,&),6685(,1$12
&KURQLF)LVVXUHLVWKHRQHSHUVLVWLQJIRUPRUHWKDQZHHNVZLWK
FKDUDFWHULVWLF IHDWXUHV VXJJHVWLQJ FKURQLFLW\ RI WKH LQIODPPDWLRQ DQG
QRQKHDOLQJQDWXUHRIWKHXOFHU
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

$FKURQLFILVVXUHPD\KDYHRQHRUDOORIWKHIROORZLQJIHDWXUHV
 'XH WR WKH FKURQLFLW\ RI WKH XOFHUDWLRQ WKH LQWHUQDO VSKLQFWHU
ILEUHVPD\EHH[SRVHGDWWKHEDVHRIWKHXOFHU
 $ 6NLQ 7DJ PD\ EH VHHQ DW WKH GLVWDO PDUJLQ RI WKH )LVVXUH
FDOOHGDVWKH6HQWLQHOSLOH
 $WWKHSUR[LPDOHQGWKHUHLVWKH+\SHUWURSKLHG$QDO3DSLOOD
)LJ$FXWHDQG&KURQLF$QDO)LVVXUHV
6\PSWRPV
 6HYHUH6KDUS&XWWLQJ W\SHRI3DLQZLWK HDFKERZHO0RYHPHQW
IROORZHGE\%XUQLQJW\SHRI3DLQZKLFKODVWVIRUKRXUV3DWLHQWV
GHVFULEHWKHSDLQDVµSDVVDJHRIEURNHQ*ODVVHV¶
 %ULJKWUHGEOHHGSHUUHFWXPXVXDOO\DVOLQHDUVWUHDNV
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

3DWKRSK\VLRORJ\
7KH H[DFW FDXVH RI $QDO ILVVXUH LV \HW D VXEMHFW RI GHEDWH
&RQYHQWLRQDOO\ LW KDV EHHQ FODLPHG WKDW 0HFKDQLFDO WUDXPD GXH WR
SDVVDJHRIVWRROVLVWKHFDXVHRI)LVVXUHV%XWLWKDVEHHQUHSRUWHGWKDW
RQO\  RI SHRSOH KDG WKH SUHGLVSRVLQJ FRQVWLSDWLRQ KLVWRU\ 
,QWHUQDO$QDOVSKLQFWHU+\SHUWRQLDKDVSURYHGWREHWKHPDLQFXOSULWLQ
IRUPDWLRQ DQG SURSDJDWLRQ RI WKH )LVVXUHV ,W KDV EHHQ WKRXJKW IRU D
YHU\ORQJWLPHWKDWWKLVLQWHUQDOVSKLQFWHUK\SHUWRQLDZDVVHFRQGDU\WR
ORFDOWUDXPDFDXVHGE\SDVVDJHRIKDUGVWRROV7KHQWKLVVFHQDULRNHHSV
RQ UHSHDWLQJ DV WKH LQFUHDVHG WRQH RI WKH VSKLQFWHUV OHDG WR IXUWKHU
FRQVWLSDWLRQ DQG WKHQ FRQVWLSDWLRQ DJDLQ FDXVHV ORFDO WUDXPD GXULQJ
GHIHFDWLRQIRUPLQJDYLFLRXVF\FOH>@,QWHUQDOVSKLQFWHUK\SHUWRQLD
NHHSV WKH UHVWLQJ SUHVVXUH RI DQDO FDQDO DERYH PP RI +J WKHUHE\
MHRSDUGL]LQJ WKH EORRG IORZ RI WKH DQDO FDQDO DV WKH PHDQ DUWHULRODU
SUHVVXUH RI WKH DQDO FDQDO LV DURXQG PP RI +J ,Q WKDW SRVWHULRU
PLGOLQHLVDIIHFWHGWKHPRVWZKLFKLVVXSSOLHGE\HQGDUWHULHVDQGWKDW
WKHVH DUWHULHV SDVV WKURXJK WKH LQWHUQDO VSKLQFWHU EHIRUH UHDFKLQJ WKH
SRVWHULRUPLGOLQH7KHUHGXFWLRQLQSRVWHULRUDQRGHUPDOEORRGIORZZDV
GRFXPHQWHGE\'RSSOHU)ORZVWXG\>@,WKDVDOVREHHQIRXQGRXW
WKDWSDLQGRHVQ¶WSURSDJDWHWKHVSKLQFWHUVSDVPDVGHPRQVWUDWHGE\WKH
SHUVLVWHQW +\SHUWRQLD RI WKH VSKLQFWHU PXVFOHV HYHQ ZLWK WKH XVH RI
WRSLFDODQDHVWKHVLD>@
>@
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

1XPHURXVVWXGLHVDQGWKHRULHVKDYHEHHQSXWIRUWKLQWKLV
DFFRUG
2QHRIWKH6WXGLHV/XQGHVWDEOLVKHGWKDWWKH'HFUHDVHG1LWULF2[LGH
V\QWKHVLV LV UHDVRQ IRU SHUSHWXDWLQJ WKH )LVVXUH E\ LQFUHDVLQJ WKH
6SKLQFWHU 7RQH $FWXDOO\ )LVVXUHV DUH LVFKHPLF XOFHUV ZLWK WKH
FRPELQDWLRQ RI UDLVHG WRQH RI ,QWHUQDO DQDO VSKLQFWHU DQG UHGXFHG
$QRGHUPDOEORRGVXSSO\6FKRXWHQHWDOVWXG\FRPPRQO\RFFXUULQJLQ
WKH0LGOLQH$QGRIWKDW3RVWHULRU0LGOLQHLVWKHPRVWSRRUO\SHUIXVHG
DUHD RI WKH DQDO FDQDO DFFRXQWLQJ IRU DERXW  $QDO )LVVXUHV
$QWHULRU ILVVXUHDFFRXQWLQJ IRU OHVV WKDQDQGZLOOKDYHERWK
$QWHULRU DQG 3RVWHULRU )LVVXUHV )LVVXUHV RFFXUULQJ RII WKH PLGOLQH
VKRXOGUDLVHVXVSLFLRQRQWKHDHWLRORJ\7KH\PD\EHGXHWR,QIHFWLYH
6H[XDOO\ WUDQVPLWWHG LQIHFWLRQV $,'6 RU ,QIODPPDWRU\ &URKQ¶V
GLVHDVH8OFHUDWLYH&ROLWLVRUQHRSODVWLFSDWKRORJLHV
7KXVPRVWPRGDOLWLHVRIWUHDWPHQWIRFXVRQUHOD[LQJRUUHOHDVLQJ
WKH ,QWHUQDO DQDO VSKLQFWHU VSDVP 7KLV LV EHFDXVH +\SHUWRQLD RI
,QWHUQDO$QDO VSKLQFWHU UHPDLQV WKH FHQWUH LQ YLFLRXV F\FOH RI ILVVXUH
SURSDJDWLRQ 2SWLRQV UDQJH IURP WRSLFDO RLQWPHQWV WR VXUJLFDO
VSKLQFWHURWRPLHV$QGWKHRWKHUDGMXYDQWVXVHGLQWKHWUHDWPHQWDUHWKH
VWRROVRIWHQHUV/D[DWLYHVVHLW]EDWKDQGWRSLFDODQDOJHVLFVZKLFKJLYH
V\PSWRPDWLFUHOLHI
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 
^hZ'/>
D/>

)LJ9LFLRXV&\FOHLQWKH3DWKRSK\VLRORJ\RI$QDO)LVVXUHV
7UHDWPHQW6WUDWHJLHV
,WFDQEHEURDGO\GLYLGHGDV6XUJLFDODQG0HGLFDO
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ĂŐ
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ĞŶ
ƚ
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 
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685*,&$/
/RUG¶V0DQXDO'LODWDWLRQ
7KH RULJLQDO /RUGV DQDO GLODWDWLRQ ZDV GHVFULEHG E\ /RUG LQ
>@ DQG ZDV SRSXODUO\ XVHG LQ WKH KDHPRUUKRLGV VXUJHU\ 7KH
FRQFHSW ZDV WKDW XQGHU $QDHVWKHVLD PDQXDO SUHVVXUH LV DSSOLHG WR
LQWHUQDO VSKLQFWHU WR VWUHWFK WKH ILEUHV DQG UHOHDVH WKH VSDVP 7KH
RULJLQDOSURFHGXUHZDVGRQHXVLQJILQJHUVWKHQPRGLILHGLQWRJHQWOHU
 ILQJHU WHFKQLTXH >@ 1LHOVHQ (W DO XVLQJ HQGRDQDO XOWUDVRXQG
VKRZHG WKDW WKHGLODWDWLRQ OHDGHG WR LUUHJXODU WHDUV WRERWK LQWHUQDO	
H[WHUQDO DQDO VSKLQFWHUV FDXVLQJ IDHFDO LQFRQWLQHQFH >@ )DHFDO
LQFRQWLQHQFHUDWHZDV>@7KHUHIRUHGXHWRWKHGDPDJHFDXVHG
WR WKH VSKLQFWHU DQG WKH UHVXOWDQW SRVWRSHUDWLYH ,QFRQWLQHQFH LW KDV
EHHQDYRLGHG
QRZDGD\V>@
)LJ/25'¶6$1$/',/$7$7,21
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

3QHXPDWLF%DOORRQ'LODWDWLRQ
7R VWDQGDUGLVH WKH SURFHGXUH RI DQDO GLODWDWLRQ GLODWDWLRQ ZDV
GRQHZLWKWKH3DUNVUHWUDFWRURSHQLQJXSWRFPZLWKDPPUHFWR
VLJPRLGEDOORRQ6LPLODUWRWKH/RUGVKHUHSQHXPDWLF%DOORRQSUHVVXUH
LVXVHGWRVWUHWFKWKHVSKLQFWHUZLWKVOLJKWO\ORZHULQFLGHQFHRIIDHFDO
LQFRQWLQHQFH>@
)LJ3QHXPDWLF5HFWDO'LODWRU
)LVVXUHFWRP\
6XUJLFDOWHFKQLTXHLQYROYHVVLPSOHH[FLVLRQRIWKH)LVVXUHDORQJ
ZLWK LWV LQGXUDWHGEDVH LQFOXGLQJ WKH VNLQ WDJ7KH UHVXOWDQW UDZDUHD
FDQ EH OHIW RSHQ DUH FORVHG ZLWK YDULRXV RSWLRQV VXFK DV SULPDU\
VXWXULQJ <9 DGYDQFHPHQW IODSV HWF7KH UDZ DUHDZKHQ OHIW RSHQ
OHDGVWRNH\KROHGHIRUPLW\
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

$QRUHFWDO$GYDQFHPHQW)ODS
:LWK)LVVXUHFWRP\WKHUHVXOWDQWGHIHFWLQDQDOPXFRVDLVFORVHG
E\ D <9 DGYDQFHPHQW IODS UHGXFLQJ WKH VLGH HIIHFWV RI NH\ KROH
GHIRUPLW\
)LJ<9$GYDQFHPHQW)ODS8VHG,Q)LVVXUH+HDOLQJ
>@
3RVWHULRU6SKLQFWHURWRP\
,QWURGXFHGE\(LVHQKHLPHULQLQYROYHVWKHGLYLVLRQRIWKH
,QWHUQDOVSKLQFWHUILEUHVDW3RVWHULRUPLGOLQHXSWRWKH'HQWDWH OLQH,W
KDVUHSODFHGE\WKH/DWHUDO6SKLQFWHURWRP\GXHWRWKHDGYHUVHHIIHFWV
VXFKDV.H\KROHGHIHFWDQGIUHTXHQW)DHFDOVRLOLQJ
63+,1&7(52720<
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

/DWHUDO6SKLQFWHURWRP\
,WLVWKH*ROGVWDQGDUGLQWKHWUHDWPHQWFDUHRIILVVXUHLQDQRZLWK
RYHUFXUHUDWHV7KLVPHWKRGZDVDJDLQSXWIRUWKE\(LVHQKHLPHU
LQ  DQGZDVPRGLILHG E\1RWDUDV  ,W LQYROYHV GLYLVLRQ RI
WKH ,QWHUQDO VSKLQFWHU DORQJ WKH  µR¶FORFN SRVLWLRQV KDYLQJ EHWWHU
FXUH UDWHV DQG OHVV FKDQFHV RI ,QFRQWLQHQFH  7KHUH DUH WZR
PHWKRGV GHVFULEHG LQ LW WKH 2SHQ DQG &ORVHG 0HWKRGV ,Q 2SHQ
PHWKRGLQFLVLRQLVPDGHGLUHFWO\DFURVVWKHLQWHUVSKLQFWHULFJURRYHDQG
WKH VSKLQFWHU PXVFOHV DUH VHSDUDWHG IURP WKH DQDO PXFRVD DQG WKHQ
GLYLGHG 7KH &ORVHG WHFKQLTXH LV D 6XEFXWDQHRXV WHFKQLTXH VWDUWLQJ
ZLWK D VPDOO LQFLVLRQ DW WKH LQWHUVSKLQFWHULF JURRYH WKHQ LQVHUWLQJ D
VFDOSHO ZLWK WKH EODGH SDUDOOHO WR WKH LQWHUQDO VSKLQFWHU DGYDQFLQJ LW
DORQJ WKH LQWHUVSKLQFWHULFJURRYHDQG URWDWLQJ WKH VFDOSHO WRZDUGV WKH
LQWHUQDOVSKLQFWHUDQGGLYLGLQJLW
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

)LJ2SHQ/DWHUDO6SKLQFWHURWRP\
)LJ&ORVHG/DWHUDO6SKLQFWHURWRP\LQVWHSV
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

0(',&$/0$1$*(0(17
1RQVXUJLFDOPHWKRGVDUHXVXDOO\XVHGDVWKHILUVWOLQHRIWKHUDS\
IRU)LVVXUHLQDQR,WLQFOXGHVPRGDOLWLHVUDQJLQJIURP+LJKILEUHGLHW
VWRRO VRIWHQHUV :DUP VLW] EDWK WRSLFDO $QDOJHVLFV 	 &KHPLFDO
6SKLQFWHURWRPLHV $OO DLPHG DW SUHYHQWLQJ FRQVWLSDWLRQ	 KDUG VWRRO
PRYHPHQWVUHGXFLQJWKHSDLQ	WKHVSDVPRIWKH,QWHUQDO6SKLQFWHU
, &KHPLFDOFDXWHUL]DWLRQ
7KLV LVGRQHE\XVLQJVLOYHUQLWUDWHRUSKHQROLQJO\FHULQH7KLV
SURFHGXUH PD\ EH UHSHDWHG D FRXSOH RI WLPHV XQWLO KHDOLQJ RFFXU ,W
WDNHVDERXWWRZHHNVIRUFRPSOHWHKHDOLQJRIWKHILVVXUH
'UDZEDFNV
7KHWR[LFLW\RIWKHGUXJVDFFLGHQWDOLQMHFWLRQLQWKHVXUURXQGLQJ
WLVVXH DPRXQWLQJ WR JHQHUDO SRLVRQLQJ KHPDWRPD DQG LQIHFWLRQ
UHSRUWHG KDG UHIUDLQ WKH VXUJHRQV IURP UHJXODUO\ UHVRUWLQJ WR WKLV
PHWKRG
,, &KHPLFDOVSKLQFWHURWRP\XVLQJ1LWULF2[LGH'RQRUV
1LWULFR[LGHLVDQLPSRUWDQWQHXURWUDQVPLWWHURI1RQDGUHQHUJLF
± 1RQ FKROLQHUJLF QHUYH HQGLQJV RI JXW PHGLDWLQJ LQWHUQDO DQDO
VSKLQFWHU UHOD[DWLRQ ,W KDV EHHQ SURYHG WKDW FKURQLF DQDO ILVVXUH LV
LVFKHPLFLQ
>@
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

RULJLQGXH WRSRRUEORRGVXSSO\DQGVSDVPRI LQWHUQDODQDOVSKLQFWHU
1LWULFR[LGHGRQRUVVXFKDVJO\FHUO\ WULQLWUDWH >*71@RU ,VRVRUELGHGL
QLWUDWH DUH NQRZQ WR FDXVH D FKHPLFDO VSKLQFWHURWRP\ OHDGLQJ WR
KHDOLQJRIILVVXUH$*71RLQWPHQWDSSOLHGWZLFHWRWKHDQRGHUP
IRUZHHNVKDYHJLYHQDVXFFHVVUDWHRIRQDQDYHUDJH>@
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7\SH,9DQWLDUUK\WKPLFGUXJ,WUHOD[HV
WKHVPRRWKPXVFOHV LQ WKHZDOOVRIDUWHULHVZKLFKRSHQVGLODWHV WKH
DUWHULHVDOORZVEORRGWRIORZPRUHHDVLO\DQGORZHUVEORRGSUHVVXUH
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ZHUH  LQ*URXS% DQG  LQ*URXS$ LQGLFDWLQJ WKDW XOWLPDWH
SDLQUHOLHIZDVEHWWHULQ*URXS%7KHWRWDOSHUFHQWDJHRISDLQUHFRYHU\
ZDV  LQ *URXS $ ZKLFK LV FRPSDUDEOH ZLWK WKH
OLWHUDWXUH7DEOH
6WXG\
)LQDO3DLQ6FRUH 2I5HFRYHU\:LWK
'LOWLD]HP
0DGKXVXGKDQ0HWDO  

5DMDYDLWK\DQDWKDQHWDO  

*LULGKDU&0HWDO  

35(6(17678'<  
7DEOH3DLQ5HFRYHU\ZLWK'LOWLD]HP
WK WK
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

5HFRYHU\RI%OHHGLQJSHU$QXP
7KHWRWDOUHFRYHU\UDWHE\WKH ZHHNLQJURXS$ZDV
DQG WKDW RI*URXS%ZDV1RWPXFKRI WKH VWXGLHVJLYHGDWD
UHJDUGLQJ WKH UHFRYHU\ RI EOHHGLQJ SHU DQXP %XW WKH DYDLODEOH
OLWHUDWXUHVXJJHVWVWKDWWKHUHFRYHU\RIEOHHGLQJSHUDQXPLVRQHRIWKH
HDUOLHVW UHVSRQVH WR WKH WUHDWPHQW DORQJ ZLWK WKH 3DLQ UHFRYHU\
7DEOH,QRXUVWXG\WKHUHVSRQVHZDVTXLFNHULQERWKJURXSV7KH
FXUH RI EOHHGLQJ SHU DQXP ZDV DFKLHYHG E\ ZHHNV LQ QHDUO\ 
SDWLHQWVRIERWK*URXSVZKLFKLVIDVWHUDVFRPSDUHGWRWKDWDFKLHYHGE\
0DQMXQDWK6.RWHHQQDYDUHWDO
6WXG\ (DUO\UHVSRQVHWLPH
0DQMXQDWK6.RWHQQDYDUHWDO ZHHNV
3UHVHQW6WXG\ ZHHNV
7DEOH5HFRYHU\RI%OHHGLQJSHUUHFWXPZLWKGLOWLD]HP
WK
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

025%,',7<2)7+(75($70(17>@
, )DHFDO,QFRQWLQHQFHUDWH
)DHFDO LQFRQWLQHQFH ZDV DQDO\VHG EDVHG RQ WKH GXUDWLRQ DQG
VHSDUDWHO\ FODVVLILHG DV 7HPSRUDU\  ZHHNV DQG 3HUPDQHQW
!ZHHNV
7KH 7HPSRUDU\ LQFRQWLQHQFH ZDV LQLWLDOO\ UHSRUWHG WR EH LQ
 SDWLHQWV RI *URXS $ DQG  SDWLHQWV LQ *URXS % 7KH
SHUPDQHQWLQFRQWLQHQFHZDVQLOLQ*URXS$DQGZDVDERXWLQLQ
*URXS % ZKLFK FRUUHODWHV ZLWK WKH GDWD DYDLODEOH LQ WKH OLWHUDWXUH
7DEOH
678'< 'LOWLD]HP
6XUJLFDO
6SKLQFWHURWRP\
0DGKXVXGKDQ0HWDO 1LO 
$QVDU/DWLIHWDO 1LO 
5LWKLQ6XYDUQDHWDO 1LO 
0DMLG$]L]HWDO 1LO 
3UHVHQW6WXG\ 7HPSRUDU\ 7HPSRUDU\
 3HUPDQHQW
3HUPDQHQW1LO
7DEOH)DHFDO,QFRQWLQHQFH5DWHLQ6XUJLFDODQG'LOWLD]HP*URXSV
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

,, +HDGDFKH
7KHKHDGDFKHZDVVSHFLILFDOO\DVVRFLDWHGZLWK*URXS$DQG LWV
LQFLGHQFHZDVPXFK ORZHU  WKDQZLWK WKDW RI*O\FHU\O WULQLWUDWH
DVUHSRUWHGE\5LWKLQ6XYDUQDHWDO
678'< ,QFLGHQFHRI+HDGDFKH
0DQMXQDWK6.RWHQQDYDUHWDO 
5LWKLQ6XYDUQDHWDO 
3UHVHQW6WXG\ 
7DEOH+HDGDFKHLQ'LOWLD]HPJURXS
,,, ,WFKLQJ
/RFDOLWFKLQJZDVUHSRUWHGWREHLQSDWLHQWVRI*URXS$
ZKLFKZDVKLJKHU WKDQ WKDW UHSRUWHGE\PDGKXVXGKDQ0HW DO
%XWLWZDVPRVWO\WHPSRUDU\ZKLFKODVWHGIHZPLQXWHVDIWHUDSSOLFDWLRQ
RIWKH2LQWPHQW
6WXG\ ,QFLGHQFHRI,WFKLQJ
0DGKXVXGKDQ0HWDO 
3UHVHQW6WXG\ 
7DEOH,QFLGHQFHRI,WFKLQJLQ'LOWLD]HPJURXS
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

,93RVWRSHUDWLYH3DLQ6XUJLFDO6LWH%OHHGLQJ	,QIHFWLRQ
,QWKH6XUJLFDOJURXSWKHVSHFLILFGUDZEDFNVZHUH3RVWRSHUDWLYH
SDLQ6XUJLFDOVLWHEOHHGLQJ	,QIHFWLRQ
6WXG\ ,QIHFWLRQ5DWH
5DMDQ9DLWKLDQDWKDQHWDO 
3UHVHQW6WXG\ 
7DEOH,QIHFWLRQUDWHLQ6XUJLFDOJURXS
5HFXUUHQFH5DWH>@
,Q WKH SUHVHQW VWXG\ WKH UHFXUUHQFH UDWH LQ *URXS $ 
'LOWLD]HPZDV ZKHUHDV LWZDV QLOZLWK VXUJLFDOPHWKRG7KH
UHFXUUHQFHUDWHLQWKHFXUUHQW6WXG\ZDVPXFKORZHUWKDQWKDWUHSRUWHG
LQ WKH OLWHUDWXUH 7KH GDWD VXJJHVWV &KHPLFDO VSKLQFWHURWRP\ FDQ
GHILQLWLYHO\EHXVHGDVDQDOWHUQDWLYHWRVXUJHU\ZKHQXVHGZLWKSURSHU
PHWKRGRORJ\DQGFRPSOLDQFH
6WXG\ 5HFXUUHQFHUDWH
1HOVRQHWDO 
$EG(OKDG\HWDO
6DPLPHWDO
6XYDUQDHWDO
&HYLNHWDO
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

6WXG\ 5HFXUUHQFHUDWH
0DGKXVXGKDQ0HWDO 
$QVDU/DWLIHWDO 
5LWKLQ6XYDUQDHWDO 
3UHVHQW6WXG\ 
7DEOH5HFXUUHQFH5DWHLQ'LOWLD]HP*URXSV
7KH ILQDO LQIHUHQFH GUDZQ IURP WKHVH REVHUYDWLRQV LV WKDW WKH
&KHPLFDO 6SKLQFWHURWRP\ XVLQJ  'LOWLD]HP KDV EHWWHU VLGH HIIHFW
SURILOHDQGJRRGFRPSDUDEOHKHDOLQJUDWHVLQWKHWUHDWPHQWRI&KURQLF
$QDO)LVVXUHV7KHGUDZEDFNVWKDWFRXOGEHPHQWLRQHGDUHWKHVORZHU
UHVSRQVHORQJHUGXUDWLRQRIWUHDWPHQWDQGPRUHFKDQFHVRIUHFXUUHQFH
&RQVLGHULQJ DOO WKHVH SDUDPHWHUV LW FRXOG EH UHFRPPHQGHG WKDW 
7RSLFDO'LOWLD]HPLVWKHEHVWDYDLODEOHDOWHUQDWLYHIRU6XUJLFDOPHWKRG
LQWUHDWPHQWRIFKURQLFILVVXUHLQDQR$QGVXUJHU\FDQEHUHVHUYHGIRU
1RQUHVSRQGHUVDORQH
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

6800$5<
7KHFXUUHQW VWXG\ZDV DQ LQWHUYHQWLRQDO VWXG\ZKLFKFRPSDUHG
WKH&KHPLFDO 6SKLQFWHURWRP\ XVLQJ 7RSLFDO'LOWLD]HPJHOZLWK
6XUJLFDO6SKLQFWHURWRP\2SHQ/DWHUDO,QWHUQDO6SKLQFWHURWRP\7KH
VDPSOH ZDV VHOHFWHG IURP WKH SRSXODWLRQ ZLWK VSHFLILF ,QFOXVLRQ 	
([FOXVLRQ FULWHULD 7KH WRWDO VDPSOH VL]H ZDV  RI ZKLFK  ZHUH
GURSRXWV 6RRQO\ SDWLHQWVZHUH VWXGLHG LQ WKLV WULDO RIZKLFK
EHORQJHG WR*URXS$&KHPLFDO6SKLQFWHURWRP\DQGEHORQJHG WR
*URXS % 6XUJLFDO 6SKLQFWHURWRP\ 7KH IROORZLQJ SDUDPHWHUV ZHUH
FRPSDUHGEHWZHHQWKHWZRJURXSV
 )LVVXUH+HDOLQJ5DWH
 3DLQ5HFRYHU\5DWH
 %OHHGLQJSHU$QXP5HFRYHU\5DWH
 :RUN5HVXPH7LPH
 0RUELGLW\RIWKH7UHDWPHQW
 )DHFDOLQFRQWLQHQFH
 5HFRYHU\7LPH
 5HFXUUHQFH5DWH
 &RQYHUVLRQ5DWH
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 
7KHVWXG\ZDVGRQHLQ(6,&0HGLFDO&ROOHJH	3*,065
&KHQQDLEHWZHHQ1RYHPEHUWR0D\7KHILQGLQJVZHUH
LQWHUSUHWHGDVEHORZ
)LVVXUH+HDOLQJ5DWH
7KHILQDOFXUHUDWHDW ZHHNIRUERWKWKH*URXSVZDVLQ
&KHPLFDOVSKLQFWHURWRP\DQGLQVXUJLFDOVSKLQFWHURWRP\7KH
FRPSOHWH )LVVXUH KHDOLQJZDV GRFXPHQWHG IURP  ZHHN LQ ERWK WKH
*URXSV 7KH 6XUJLFDO VSKLQFWHURWRP\ KDG EHWWHU KHDOLQJ WKDQ WKH
&KHPLFDOPHWKRGZKLFKZDVDOVRVWDWLVWLFDOO\YHU\VLJQLILFDQW
3DLQ5HFRYHU\5DWH
7KH SDLQ UHFRYHU\ ZDV HYLGHQW IURP WKH  ZHHN LQ ERWK WKH
JURXSVZLWKWKHLQLWLDOSDLQEHLQJKDOYHG7KHILQDODYHUDJHSDLQVFRUH
E\ ZHHN LQ*URXS$FKHPLFDO6SKLQFWHURWRP\ZDVZKLFK
ZDV DFFHSWDEOH :KHUHDV LQ *URXS % 6XUJLFDO VSKLQFWHURWRP\ WKH
ILQDO SDLQ DYHUDJH ZDV  YHU\ QHJOLJLEOH VKRZLQJ FRPSOHWH
UHVROXWLRQRIV\PSWRPV7KHUDWHRIUHFRYHU\ZDVDOVRIDVWHULQ*URXS
%WKDQ*URXS$
WK
WK
QG
WK
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

%OHHGLQJ3HU$QXP5HFRYHU\5DWH
7KH UHFRYHU\ RI %OHHGLQJ SHU DQXP DOVR RFFXUUHG HDUO\ LQ WKH
WUHDWPHQWE\ ZHHN LQERWK WKHJURXSV7KH ILQDO UHFRYHU\ UDWHVE\
 ZHHNZHUH  LQ*URXS$ DQG  LQ*URXS % ZKLFK
FRUUHODWHVZLWK)LVVXUHKHDOLQJUDWHV
:RUN5HVXPH7LPH
7KHDYHUDJHZRUN UHVXPLQJ WLPHZHUHZHHNV LQ*URXS$
&KHPLFDO 6SKLQFWHURWRP\ DQG  ZHHNV LQ *URXS % ZKLFK
FRUUHODWHGZLWKWKHUHFRYHU\RI3DLQDQG%OHHGLQJSHUDQXP7KHZRUN
UHVXPLQJWLPHZDVQRWVWDWLVWLFDOO\VLJQLILFDQW
5HFRYHU\7LPH
7KH UHFRYHU\ WLPHVKRZHG WKHDYHUDJH)LVVXUH+HDOLQJ WLPH ,W
ZDV EHWWHU LQ JURXS %  6XUJLFDO 6SKLQFWHURWRP\ ZLWK DERXW 
ZHHNVDVLWVDYHUDJHUHFRYHU\WLPHZKLOHLWZDVZHHNVZLWK*URXS
$&KHPLFDOVSKLQFWHURWRP\
0RUELGLW\RI7UHDWPHQW
(DFK JURXS KDG LWV XQLTXH GUDZEDFNV *URXS$ KDG KHDGDFKH
DQGLWFKLQJDVLWVXQLTXHVLGHHIIHFWV*URXS%SDWLHQWV
KDG3RVWRSHUDWLYH3DLQ6XUJLFDOVLWHEOHHGLQJDQG
6XUJLFDOVLWHLQIHFWLRQV
QG
WK
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

)DHFDOLQFRQWLQHQFH
)DHFDO LQFRQWLQHQFH ZDV PRVWO\ H[SHULHQFHG E\ WKH *URXS %
6XUJLFDOVSKLQFWHURWRP\SDWLHQWVLQDERXWRIWKHP:KHUHDV
LW ZDV RQO\  LQ *URXS $ 3DWLHQWV &KHPLFDO 6SKLQFWHURWRP\
WKDW WRR RQO\ WHPSRUDULO\ $OVR RXW RI WKH  SDWLHQWV RQO\  KDG
SHUPDQHQWLQFRQWLQHQFH
5HFXUUHQFH5DWH	&RQYHUVLRQ5DWH
7KHUH ZDV QLO UHFXUUHQFH LQ 6XUJLFDO OLPE *URXS % UH
HVWDEOLVKLQJ WKDW LW LV WKH *ROG 6WDQGDUG LQ WKH WUHDWPHQW RI &KURQLF
ILVVXUH LQ DQR ,Q JURXS $ FKHPLFDO /LPE WKH UHFXUUHQFH UDWH ZDV

7KHFRQYHUVLRQUDWHZDVDERXWLQ*URXS$DQGLQ
JURXS % UHIOHFWLQJ WKDW IDLOXUH UDWHV ZHUH KLJKHU LQ *URXS$ VR WKDW
SDWLHQWVQHHGHGWRVKLIWWRWKH*ROGVWDQGDUGWUHDWPHQW
7KH ILQDO LQIHUHQFH IURP WKH VWXG\ZDV WKDW*URXS% 6XUJLFDO
VSKLQFWHURWRP\SDWLHQWVGHILQLWHO\KDGEHWWHU UHFRYHU\	 UHVSRQVH WR
WKH WUHDWPHQW WKDQ WKH*URXS$ &KHPLFDO 6SKLQFWHURWRP\ SDWLHQWV
7KHRQO\QRWDEOHPDMRUGUDZEDFNZDVWKHKLJKHUIDHFDOLQFRQWLQHQFH
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

UDWH LQ *URXS % 2Q WKH RWKHU KDQG JURXS $ SDWLHQWV DOVR KDG
VLJQLILFDQWO\ JRRG UHFRYHU\ DQG UHVSRQVH WR WKH &KHPLFDO
VSKLQFWHURWRP\PHWKRGZLWKOHVVHUPRUELGLW\
 &UHDWHGE\%&/HDV\&RQYHUWHU6'.+70/9HUVLRQ
KWWSZZZKWPOSXEOLVKFRPQHZ7HVW'RF6WRUDJH'RF6WRUDJHHGFFFHIIE7+(6,6KWP 

&21&/86,21
,QSUHVHQW VWXG\ LWZDVREVHUYHG WKDW&KHPLFDO VSKLQFWHURWRP\
ZLWK 7RSLFDO'LOWLD]HP LQ WKHPDQDJHPHQW RI&KURQLF ILVVXUH LQ
DQRLQFRPSDULVRQZLWKVXUJLFDOVSKLQFWHURWRP\KDV
, 6LJQLILFDQWILVVXUHKHDOLQJUDWH
,, (DUO\UHFRYHU\RIEOHHGLQJSHUDQXPDQGSDLQZLWKOHVVHU
UHFRYHU\WLPH
,,, /HDVWVLGHHIIHFWSURILOHLQFOXGLQJULVNRIIDHFDO
LQFRQWLQHQFH
,96LJQLILFDQWUHFXUUHQFHUDWHUHTXLULQJVXUJLFDOPRGDOLW\IRU
QRQUHVSRQGHUV
9 1HHGVSURSHUSDWLHQWHGXFDWLRQPRWLYDWLRQDQGFRPSOLDQFH
7KXV WKH SUHVHQW VWXG\ FRQFOXGHV WKDW WKH &KHPLFDO
VSKLQFWHURWRP\ZLWK7RSLFDO'LOWLD]HPJHOVKRXOGEHXVHGDVWKH
SULPDU\WUHDWPHQWRIFKRLFHLQWKHPDQDJHPHQWRI&KURQLFILVVXUHLQ
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INFORMED CONSENT
I, Dr.Balasubramanian, Post graduate student in
Department of General Surgery conducting a dissertation
work for award of MS degree in General Surgery.
The topic for the study is “A Prospective Interventional Study
between Chemical Sphincterotomy using 2%Topical
Diltiazem And Surgical Internal Sphincterotomy in the
management of Chronic Fissure in Ano.”
Objectives:
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+70/9HUVLRQ
KWWS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HI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1. To assess and compare the efficacy and morbidity of topical
application of 2% Diltiazem gel with that of Lateral internal
sphincterotomy in patients diagnosed with chronic anal fissure.
I,_____________________ have been told in a language that I
understand (____________) about the study. I have been told
that this is for a dissertation procedure, that my participation is
voluntary and I he/she reserve the full right to withdraw from
the study at my own initiative at any time, without having to
give any reason, and that decision to participate or withdraw
from the study at any stage will not prejudice my/his/her,
rights and welfare. Confidentiality will be maintained and only
be shared for academic purposes.
I hereby give consent to participate in the above study. I am also
aware that I can withdraw this consent at any later date, if I wish
to. This consent form being signed voluntarily indicates
agreement to participate in the study, until I decide otherwise. I
understand that I will receive a signed and dated copy of this
form.
I have signed this consent form, before my participation in this
study.
Signature of the subject:
Date:
Place:
Signature of the witness:
Date:
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Place:
I hereby state that the study procedures were explained in
detail and all questions were fully and clearly answered to the
above mentioned participant /his/her relative.
Investigators signature:
Date:
Place:
Contacts address:
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